Bioconversion of deoxysugar moieties to the biosynthetic intermediates of daunorubicin in an engineered strain of Streptomyces coeruleobidus.
Daunorubicin (DNR) is a representative anthracycline with anti-tumor bioactivity. Its convergent biosynthetic pathway has promoted the research on pursuing novel anthracyclines by combinatorial biosynthesis. SnoaL is a special polyketide cyclase that catalyzes the closure of nogalonic acid methyl ester with the C9-S stereochemistry. In this study, the gene cluster of DNR was cloned, and snoaL was integrated into the DNR biosynthetic pathway for the substitution of dnrD in Streptomyces coeruleobidus DM, which resulted in the production of epi-aklaviketone. The biosynthetic pathway of NDP-4-deacetyl-L-chromose B was then expressed in the engineered strain, which led to the production of corresponding glycosylated anthracycline compounds. Finally, the bioactivities of these engineering strains were evaluated.